Heat shock factor-1 influences pathological lesion distribution of polyglutamine-induced neurodegeneration.
A crucial feature of adult-onset neurodegenerative diseases is accumulation of abnormal protein in specific brain regions, although the mechanism underlying this pathological selectivity remains unclear. Heat shock factor-1 is a transcriptional regulator of heat shock proteins, molecular chaperones that abrogate neurodegeneration by refolding and solubilizing pathogenic proteins. Here we show that heat shock factor-1 expression levels are associated with the accumulation of pathogenic androgen receptor in spinal and bulbar muscular atrophy, a polyglutamine-induced neurodegenerative disease. In heterozygous heat shock factor-1-knockout spinal and bulbar muscular atrophy mice, abnormal androgen receptor accumulates in the cerebral visual cortex, liver and pituitary, which are not affected in their genetically unmodified counterparts. The depletion of heat shock factor-1 also expands the distribution of pathogenic androgen receptor accumulation in other neuronal regions. Furthermore, lentiviral-mediated delivery of heat shock factor-1 into the brain of spinal and bulbar muscular atrophy mice topically suppresses the pathogenic androgen receptor accumulation and neuronal atrophy. These results suggest that heat shock factor-1 influences the pathological lesion selectivity in spinal and bulbar muscular atrophy.